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Abstract of JP2000031 1 60 



PROBLEM TO BE SOLVED: To prevent an 
interconnetion material from intruding into the 
contact interface of a semiconductor layer and 
an insulation film by preventing open circuit of 
a banrier metal underlying tlie electrode of a 
bipolar transistor or an M\S type capadtive 
element. SOLUTION: An npn transistor, a pnp 
transistor and an MIS type capacittve element 
are fabricated on a semiconductor substrate 1, 
a side wall 28 is provided on the inner 
circumferential surface of an opening 27 made 
in the npn transistor on the semiconductor 
substrate 1 , a side wall 39 is provided on the 
inner circumferential surface of an opening 38 
made In the pnp transistor and a side wall 48 
is provided on the inner circumferential surface 
of an opening 47 made in the MIS type 
capacitive element A banrier metal is provided 
to cover the bottom face of the openings 27, 
38, 47 and the wall face of the side walls 28, 
39, 48 and electrodes are provided 
respectively on an overlying layer through the 
barrier metal. 
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(54) »5i»0«»] ¥^mmm^^zPtowsm 



(57) [Sft) 

[^^IS] ^(*SS 1 ±«: n p n h ^ yVT. ^ . 
pnp h^>$;^x^4fcJJ:UfMI SMS^fiSR^^Wb. * 
Sf^Sffi 1 ±CDn p n h ^ l^i>7s ^(DMD 2 7 ©rt^ffi 

tci^-< K'i?:^-;^2 8^l2:i:f. p n p h^>i;^;j^ir©ra 
□ 3 SOrti^MCCtf^ K^<---;U3 9^^tt, MISS 
Sa«^ OBiP 4 7 ©f^MMtC-y- Y K 4 8 ^13: 

t:f^« ^n^no^P2 7, 3 8. 4 7C0igEi-en-e 
txCD1f-f h''^*-;l'2 8. 39. AS(Om^t^JSL^^ 
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f * 81 0 til b«gis©±:«rKJJBHP*s}^fij 3 nr s c 

vmrnt. ±i2Sia!-'W!i<-7 h7>y;^f©'<-;^ro 
») tH L.^iai©±^©ap»«c*n*n±i3Bap*iji56Ss 
n-ct>s c i*«ad:T*fUPs 1 83«©^j£awi^. 

[18*316] ±i23Ui'*BU0fflU«tS©±^K:»tt 
^■c^;l<-^ h^>j;xif©3l/i'JrH!{0aL/«J5!!i. ± 

IBM I s§ms»^(ors!im&mit<D±-:^aMici 
n^ti±fBrap*jmsnri>sc:d:*i^i-rsH»« 
iiiiB«s©iias(^»a. 

w^n/c-y-^ K';7*-->i'i*iis]-©<eai«ff*>6«sc 

[ft*® 91 ±iB*i»(*mttCJ8tS-'W*— 5h7 40 

©3Ui'fK0ffli/ffij«. J3B«a^w«f«-9h5>t? 

xii©'<-;^aS^f)taL/«HlSfeJ:0'JjeMI SSgfiSR^ 
©TS|JmffiSia©±:i5©a?^K:**a-eti±iBP§P*3^fS 

sn-ci,>a c i t-rsis*^ 1 ia8©*iittK 
a. 

aaatcMP^jjBfissn. ±iBBBPK-'<yr^i';v^i/ so 



4$Ba20 0 0-3 1 160 
2 

fee i:imitfiim»^(om.-m. 

iBIS©^fma©!!U£^i£. 

h. ±gBfiS!-'^•-^#-7^7>y;^i^©3H'5»l!l•3^^ 

tb0m^±^©BM}'O±8B«ai8EK:^*l^n±ig 

HP*j^)«i/. *n-eti©±iapiP©rtJaffi«c-5-n*n 
•i-i>m.m I oistK©^t^s©ssj§^^. 

SA-f h 9 *©3 u f f asio tau^J^i 

CXiEM I SSgSSR^T8|J«tSfBi«OJ:3J©SS»© 

±i3^B«:^-n*n±ffiMP*^u. •?-n-en©± 
EBapcrtSfficc-en^-nistf-f h'K)*~}iim^t 

l@©S2jt:^. 

:^ii<D^u{fiimmbmm. ±iBttss^w*-5h^ 

>s>;^ * ©'<- x« 0 ffl offi«*}*iyf JJBM I s s^Sffi 
jR^©T8PSfi5^Ja©J:^©8il»©±IB*e»K«:^n-? 

tiissiP^JBfiSL. *n-en©±fBi8P©rt^®K:-5- 
-f«}<-5 h9>i>:^*©'<-x««©}gfij5««©±:&© 

^©±ffi» 1 Oim&Km 1 ©MP^JgfiSf -5 i i t 
«C. JJB8iSI^-<-^*-5h9>i;;^ir©i5 i.iJj»S© 
}^6St»Ate J:0(=> U j'ffiJ«©»^^^i«©±:l^©l^© 

1 ©i%j»]S(c-^n?nm2©nP4<i.fci:i^3©6a 
psm-j-^xsi. 

j:ffi»i©rap{c-<-;^w»)fflt,a®*ji$fi!5u ±sa» 

2©SP«cx5t»*m»)fflL/«fiB4?efiS;L/. ±KS3© 
HP K: 3 P D HI USffiSJgJiE-r ^ i > 
JJHi|£««:Sffi±CC02©if6»B4J^figL,. ±EMSi-'< 
-f jJ<-9 h *r©±iB-^-X«Jg©JBfiSifilS©± 
^©8iJ»«:»4©MP%3Kfitr2.4i4){C. ±iB«S''< 
-fjJ*-7 h5>y^*©riU5'df|!l»)lHL'«l^J:y± 
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3 

±ea u f irflx tj ft u«ffi©±*©a5^±iasr 2 ©i& 

^(«%S©fii&^. 

J«teJ:yj;ffi'^-;^KOiau«J^©J:*®ai^. ±32 

'>iCLXJ^'JrjtiiJl^lS.®htc^. ±f2^^3S1g± 20 
tcK«g€:J^fiRr •£ J: 9 iC LA: C i iim ttimm 
1 5l3»©^f4^©Sa^. 

Cis^ 1 8 } *^«:SfchK:. am^u^^-^ h 5 

>t^^5'teJ:C/M I SS§fi«^«:Wr2>*^l*«a© 
±t2*iS<*S®±«:mi©J&»®«:Bfi3El/. ±ffiK^^'« 

i. 

JJ2«l©raP«:-^-;^K0ait/«ffi4J^fiRL<. ±S&M 
I S^SfijR'f ©±8I{ttfii1IS«(C±«l|{«fi«^j$-rsX 

Si. 

±iB^f(cS«U:(CSr2©t&!»ffil«^GEL/. ±3Siim^< 
h 9>yxir©±83--*-;^««©^/iR««0± 

:^©eiI»5c^2©MntJ&fiW-4i<!:fcK:. ±IH«®!A 

^ft^)gOx•»3^/■t^,i;^:^f!>C<!:«:J:0. ±iam2©BI 

©a!^©±8BS2©»»H{c, ^*xi*iwim.«:mm- so 



4$ll2 0 0 0-3 1 160 

asffiji2©±*©a»jc-en-en-tt-^ k-j? * 

[111^19] il>tt< ifciiSaUi'i'K'JiaL^ia 
4jJ:CX±ffiT88a®fflls8©±*©ffi»©. ±§21^ F-:? 

*Ji5fiE-r&J:^>«:tA:Ci4!^<!:TSiS3e?ll 8IBiE 

1 8fsi!©^f*ais<i:>«BS:«r&. 

[ifl^2 1 ] ^mtmm.ic, wmju^^-^^h^ 

±83¥»**Sffi±K:0 1 ©mK«:je«Eb. ±f2«^'-« 
^^-7 h5>i;xir©-t-xmM©SfiSjSiS. ±i3« 
h9>i^Xi«©x5 5,^««©J^«llg{*j 

u 9 iim.m<D^f&^'^<o±:^(om^<o±mm i © 
ife»Kic*n-en» i ©mp. mzoma^jizfrnso 
MP*}Biar*iat. 

JJ2Sfl©PaP«:'<-;^IS(»)fflL/SSS:JBtfiO. ±iBm 
2©P8P«:x5 ^iiaiOajUSffiS^fiJtC/, ±1203© 

paptcapj'jiaiotUi/VS^^fiXi/. ±bbmi sss 

±22^{s^»S«ii±«C02©ffiiSlg4Jgfi)5L., ±g2«Sl-'-? 
^#-9 h 9V5^:^i»©±E'^-;^«m«(WI5iiS««©± 

:^©g)s»«:m4©pgp=£^fi)rr5ti<)K:. ±feM^.'^• 

-f;J<-7 h7>5;;^5'©3U4'*asiOffil/«JS. ±§28i 

±§eMi sa$fltsR^©TaJSffiM«5S®±:^osp»®± 

E»2©«8i»iBtc. *n■e4^S^5®B8P. Sr6©MP45 

<fcc^ai7 ©iiP4»jss-r*xei . 

JJE^{*Sffi±icm3 0»S)®*mC'. ±gB03© 
Jfi»K®X9 9^M7i'«:tf^Ci«:J:»J. ±82^4©^ 
P©rtJan«:f"-Y F'?*-^l'4?KfiW4i i feK. ±13 

SI5©m. ±IBI^6©rePte<J:CJf±g2m7®m©^ 

tneh©rtHffl{c*n*ni^-{ K'j»<--^i'*jBfi£-rsx 
St. 

±iHMtS/<-f 3l<— 7 h 7 ii©±iH'<-;^?si») ffi U 

±iB^^<-{*-9h7>S>;^*®±iBX5i»d' 

±iEiiia><'/jK-9h9>j>;^f©±ffi 
±8a±»«ffi©±5&©se^©±ssr2 ®«e»iBic-en-e 

±IB'<-;^HItt)tai/^i*teJ:0'±iBTBPmffi«JS© 
±3?©aj5^CC-tn-?'n-9--f F-f *-;l'%J&fiRL-3-:>. -5- 

ti-t#i«tt?i*j&«^&xgi 4W^*c i 
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2 1 iBtto^i^aosiji^. 

10 00 1 ] 
10002] 

[se3iM>«»ri) st*<oi^:^;nK';s/';3> (s i ) 

[000 3] [a8«:^rj:^«:, npn^<-/#— 5h9 
1 0 1 K:*ji,>rtt. p3S©^<*Sfii o 2± 

10 4*5. nSSif^+i^ + JUai O30Ta!5C*fc*J 
3(CB. n pny^•-/JH-9 1 0 l4f6©JR 

^t^ti>tc^<o. LOG OS&k: J: OJBfiE^ n/cK 
<i:i%«>6i&:-&3R'f^lil1ii|il0 5«if9:(t<&ti-ci,>«. c 
<oiR^«lffl« 1 0 5 ©T»«na. miVsmi 1 0 2 «: 
p • S©3R^»«Bl£ti»B I 0 6 Dmt 6hTl> 

[0 00 4] S/c. nSJitr^'+t'+JUBl 0 3©±aJ 
©SR^ei^iS 1 0 5 tCHSn^aW-KW pM©-^-;^ 
Bi 0 7A5si-t6ti-c*j"j. {:©-«c-;^)a 1 0 7©S?« 
cc«, p' a/©^^^^ h'^-;^jai 0 8*»c®'<-xii 
1 0 7{cSiK3n-CSl:f€.iTC(,»«.. '^-XSI 
07©±S5«c{3:n* Sg©iS 9 OS^JSit:^?*!^ 
n«Bxtrii+i/+jUH10 3«c«. {fv 
•J V^~7.m \ 0 8*>€>iai|iB*tel>fcttBK:. S© 
y^yfitUtBl 1 0*53Ui'4»aJt)j&*l81 0 4<t»il 

[0 00 5] nMxtriJsl'i'fJWai OSiCCJ* 

sri©K{fcsi 1 i*5awe.nt:*}'). c©»i©K{t 
Ki 1 i©^^y5P 0 8±©a;»tctt. 

MPl 1 2*sjgtS$n-Ct».5. 01©lHbiai 1 lite 
«. rapi 1 2*fflDrd^-5:? F-^-X® 1 OStftK 
3nA:l^*SSS iBI*»€>a4'<-;^lil>Jffl0ffifiSl 1 3 
*JKWe>n-Cto>). C©'<-;i^SHi)tlll/«ffil 1 3«r« 



(4) #1820 0 0-3 1 160 

6 

9J:9(cbr«l©BS^U8)l 1 l±(c92©tt<bSl 1 

4*JaW^h-C«,>-S). X5 9irfil 0 9±®^2©K{t 
@1 1 4*JJ:0«'^-Xiz»)ffil/Sgl 13©W»«:ttB8 

> (S i O. ) ii^hliZ-t-f K'5*-;H 1 6*Ji9:WP. 
nTl>S. C<OD-^ F ■> * 16 ©rtflljttx 5 i» i» 

BBpaii 1 7i<c»j. c©x5trifMaasii7*ai; 

•C. X5 5i»jgl0 9«C«t*Sn/cX5 viiffi^fflbS 
si 1 8*ia:W6*it:u*. SS/c. C©-9--< K'^ + '-Jl' 
10 1 1 8«:j:»). ■^-;^ffil)Ull/«ffil 1 3ix5 ■yifBSt 

Dfflusei 1 Btni^mttxi. 
[000 6] m2omimi i4icmi&itife. 
rani 1 9«ii;-c-^-:^K»)ajt«ei i stcss^s 

nfc-^-;^*©! 2 0*5i9:tt64a. xs $as{Offl{^« 
fil l6K.mSt:itlfcJ^Zv^m&12Hfin»hti. 

f((2<imimi 1 4^mi©»{bS!i 1 1 tKmot^ti 
tcmni2 2'k^o-r:-^7mmsi lotcffinsn/c 

3Ui»JfSffil 2 3*li8:tf6nxt»-5. 
[0007] '^IC. imoJi 5 (C«lfii($nft:£e?|£©n p 
20 n/<-r)l<-7h9>i^X*l 0 1 ©SSiS^ffiKoti-CK 

[0 00 8] tr. ^fmm\0 2<osmicmmK. 

na:?sWfB5*atBa»3-tt'5C<bK:J:0, ¥^(*SS1 
0 2 ©±^«Cn ' £©3 U f Hm^S^^m 1 0 4 €rBfiS 
■r-5. >XK. tl^*+i/i.;l/«i3{fitt«:J:0*a»««1Rl 
0 2±«:naxedr=*=i' + ;WBl 0 3*fiSS3-tf2.. C 
©xtf^'^'V+^Vj^SCCfeVi-C. 3K'*S«Wi*)Sl 
0 4*ingixtrdnfJ/+;H3 1 0 3©T8l»K:*Tfittt$ 

30 [0008]^^C«:. LOCOSffiK:J:0nMxtiJ+-> 
-c^l'S 1 0 3©±9S{CjR^igi«[i$ 1 0 5 ^mfHti. 
•^K.. naxfii+i'+Jl/Jai 0 3®7'9i't£tiUll 1 

n S!^^* n Sx t if + ♦ JUB 1 0 3 ♦©SU^tcffi 

n* S©7'^i^l«Bl 10 45^158-rS. 
(00 10]i>C{C. ±mx-y9'J^ifi^in^CtK.J: 
»). nSxt:i»+J/i';HS10 3*»J:WJR^-»8f«|iSl 
0 5©«EiP«<t%tf5. i>CtC. 3R^f8««10 5{C 
40 jBtRWK:pS:?^«!gj4-^*>aEAl/m r^-^Wfrtf 
^ C iK^ 0 . «^^lSt«S« 1 0 5©T^©ffi»{cjR^- 

(00ll]i)c«c. CVDi*{cJ;On®xfi'+i'i';u 
iB10 3fcJ:V*^IBf«Wl 0 5±{CS iO, lgl*»6 

n^mKomtm i i^Bts-r*, sicit-^* 

jgl 0 3©^MAsasaT-5*-C. |fri©SMb)Sl 1 14 
j^Mtcx?^>y-r*C<t«:J:»3. laai 12 4}Bfi!E 

■r-5. 

50 [00 12]^{C. CVDSCCJ:i791©tt<iJBl 1 1 



08/08/2005 14: OS FAX 404 815 6555 



KS 



@049 



C5) 

7 

*jJ:a«'<-;^H!Jijaitsei 1 3*a5J:5K:Lr. ^ 
M(CS i O, ia:0>5«%m2CD«{bBl 1 Aim^ 
i>. ^CDa. R I Effi«cJ:0'<-xai 0 7*JJ^tS$n 

<b«:j:«jrani 1 5 ^jgfis-r*. '^xk. c©hpii5 
*iit;-c. naxeiJ+i/+;i'®i 0 3K;pSf:^;*e«5© 

1 0 7 feJ;cf3R^f»ilffil»a 1 0 6 «:ffi^bS 

OtUb«ffil 1 3*>6nSitf*+J^t;Hil0 3«<c 

*i:iit$ti-.Sci«c<fcO, 0 7©raffliJic^^-r 20 
•SJ:5«:p* ©©i'v:? h'<-XBl 084»fiX-r*. 
'XtC. ^Bi » !, i»«:tT5 C iK J: 0 . JaJOM^k 
)S©Sni 1 5©rtifffi©SP»*Sb. I*-^ F-J^-JU 

[ 0 0 1 5 3 :^iBK^as i IR*}^iijtl.fca. 

c ©^t«sj& s i )a©^iiic na;Ftt!!«j4 * >aA-3- 

<o:^Pmifi-^-:^Sl0 7<o±aiHcimiti, n* S© 30 
X $ 9 jrn 1 0 g AS^fiES tl'^ 1 1 1 (CfStt^bS tl«. 
I^^Ccy?:? h-i-xra 1 0 8*lf£14{fc3ii*. 

(00 16]i>CtC. 'Jvi'v? ■<IS«:j:i)0itSas i 

•C. R I Ea«:J:0 3^il$IIS ifi%Xv9^>yrSCi 
k:J:9. x5 •;'*l!lOmu«851 1 6 iJ^fiS-T-S. •?■© 

[ooi7];xtc. ')v{fvv ■ixmfx.a^. -<-:f.m. 
<?ai/«ffii 1 3*jJ:Dfy7i^ffl;ISi)Bi io©±:&«:ia 

^-'^•^^->«vx^'tL,-cs^2©ffi^blHl i4toj;y0 
i©K{bHi 1 urnxx-y^^ifrictia:*), 

-;^K"5iaU«8ffil 1 3©J:^©W»©SI2©»<kBll 
1 1 0©±:&©fiii»©ai©ffi{tKi 1 ote^c^2© 

mmi 1 4(cMDi 2 2«0fisr«. •«©%. us^x 
h><*->%»*-r*. 50 



9$Pi2000-3 1 160 
8 

irji/te.tc/r;!'?:^';;^ (A i ) *rtg*fi£M-rsc4ic 
^*). /^yr^fjuiAi i©a®®*3gfi£Uca. c 

12 3«r^fi«-*. 

(0019) •&©«. f5ae4J*I©*&K J: 0 i2IR-<»-'-5 7 

n-'-t-^jX-^ K 1 0 1 ifim&Stli. 

(0020] 

S£3fe©n p n-'t-f jJ<-7 h 7>i>XiJ 1 0 1 Ktel^r. 

[0 02 1 ] tUt)^, ±jiO/cJ:^tc, HSKTSfn 
pn/'C-rjJ*— 7h5>yxiil0 1 ©IS)S«:*Jl»T»i. 
iK'?-©»m«Slt9^b-C. ^X©lftttJS©l)DX$R I 
E^tcj:0tf-3rt>2>. C©J:^«C. *6Sja©Jin:?rR 
I E j£tc J: f) tf 9 i . ^©*QI©S5{cSioafi»g!l=Wai 

{00221 tC5*J. cn?)©^14©-{*>x»^ 
^y-^-J* ?» hit'^^Vi'KJ:*). SitSiO, i© 
If ffilCT > i'- X 5- > i'jWA 5 i 1 > fcSS;^^ D -C 
C<!ma«. »l©Bi<bJSl 1 1 iai2©B!<b 

sti i4*is»BS*i"cs i o, )a*«fcr7t«.j?<ncs3 

J|S4Ctel>rtt, ■t©±IB{CjefiSStl*^<';Tj'f Jlz-^sA 

iia»H©*'<b»y*5fc<t*>iB«,»±K:, ri^if-s. 
»?'>i/©K»**>aw-ct*5/t*. lasAKiS'rj: 

^«C. 3Ui'*«Sl 2 3©T)i3®-'<yT-rfi>;H 2 3 

[0023] EI9Btc^-rJ:^K:. A IK^© 
J&fiSaoJ»«!HlK: J: -aT. v< y t> ^f^H 2 3 a ©»f« 
ffli9f©itt»Jc*jWSS i (n§Bxtf*+i/-|.;l/|B10 

3) is i o, IB (3ri©»<tsii 1 1) tomnknm 

tcSEetmoA 1 iri^ti, t,>t>i9>$A 1 :^JUi7lfi 
(H9B<fi. H*aJ) . *l/-C. C©A 

oi«:4si,»-c. 3Ui'f«*at'<-;>;<s«i©M*J®f» 

[0024] */c. C©<t^araffi«. ±iS©npn/^ 

I SS$Sr7-i«|3|-©^f»ei51 0 2±«CSttO 

ifcJS^CCfc. -e-necfiiSlpn p h^>i^;^ji-<SMI S 

[0 02 5] riftt)*. «®ipnp 
rB. '<-X««®iSflMC*Jtf 1 0 2 i S 
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i O. BitO&»mS-CA 1 X-'-C-f f M I ss 

(t-i>^(i:s«e 1 0 2 <b s i o, mtomAma-cA I 

(0 02 6] hfcilS->X, C(D^^^(OSmt. ^>*-^*- 
[0027} C<D|6^(D(&<0ga()», 

[0028] 

[gps«r)j?si-r^fe*©#s] ewt^-r^fefefc, 

-r^Sg:^]^^^^^!^^^^^*:^!^^*;!,'^. BSD© 30 

•r*t©-c*s. 

[0 02 9] C©mi©^Q^(C;bt>r. ^Mfi<I(C(j:. ^N* 

SAi, c©3ii©«?gcc*jt>r. ^sfl<j«:«. ^ 
S/^^il*-^ h 5>y;^^i©3 ui'i»HiiOWU^«©± 
^{CMDJWBfiSSn-C**). »a«:tt. C©Mn©WSB 

ffitcv'? >j r > if ji/W^Au 9 y*[fij±3ti-aft:i«>©if -f 

j^x *©-^-;^<ss©±:&©aj^KjgaE3nft:Ma®rt 

aWfciat^T. JHSKIS. '^-xfiIJS©±5^«c8g:l:t6n 
i^d^-^K-j^-ji/i. =iui7*9(»)ffl b««©±:;?«ctt 

*/c, ite»tmB> IIS!W{C«. K{fcJ^'j3> (S i O 

, ) m>mmWQh^ifi. ^©^©ismjiist-c*-,^ 
[0030] c©sr 1 ©ftiSKitsb^t:. Ik7l9{c». ^ so 



#112 0 00-3 1 160 
10 

>J?X *©'C-Xffi») HI l/ffi«i©±*©aJ»«:-5-*i-t 
tipgD*sm3nrte»). cii€>©ran©rt^ffi«c. 

n-eti. A'jr-^5»;l'©*-'<Uf i?*l6Ll:Sti4/<:i&© 
K'5*-rt'36JStf/&hri,>S. C©»10» 
wa«c«. :aui'3»K»?ffib®JS©±:^cc 
i9:t:f ibiafci*'-^ F'>*-;i't-c-;^KOffll/^«©±:& 
(caw^tiAnf-f K'?*-ii'i»ra-©«e»tm*>6% 

[003 1] C®^ 1 ©»?gK4sl,>-C. jIffitCB. iNS 
UffKOttL-SWi. MIS SSfiS{^®Ti»«®8a 

«i©±5?©a!^K*h^*iBin*jjBfiSS*ir*j»). c 
*ie>©MP®rt®iicc. ■^•n-eti. -'^yrj'i'^i'©*^'? 

OS. C©01©»q9(C43l,>-C, ifia(C», 

i'i»BJi5Hll/^»S®±:&«cia:W^n?!:i>--/ \''t>*-)V£. 
T^»BB««®±*K:ia:W 6n/c1>- -f h- * -^l' i 
-®«8«4stt4«>&<c«. 
[0 03 2] c©l&i®«Bjtcteu-r. i "5 

ti, *8SA-f5j<-5 h^>yxif®3we;ifK»)ab^ 

J«. «a-'<-f!J<-7h7>yx*f®'<-;^BK0lill/ffi« 
4<}J:C^ I S9$fi3RT<DT^SS^©±^(C-€-n^ 

ttifn, -'^•';rJ<i'J^©*''<^f i?=&ifij±siii^!:i4)© 

[003 3] C©^lS©02©»Wtt> m^Hm^K. 
j6:«rffi{C*»(,»-C. HP©rtfl8ffllc-9'-Y K'>*-^i'*BfiJ5 

■rs j:9 tc lyfcc ii^tair 5 «>©-c*s. 

[0 03 4] c©ll2©«ig«:*}(,»t:. WSWKB, H 
[0035] C(m2<D§m^C^^^X, $7a(CB. 

yxif©aui»*K*)ttL/««*jJ:cft^/<-^»i<-9 h 

•5 > J?;:^ *f ®'<-::^S?») ffi l/^J^o±:^®8P»®i{fi»ffil 
(C^E-n^tiMPSSfiSL. •5-n*n®MP®rt^MK:* 

[0036] C<m209miCii^^X. »m(CB. ¥^ 
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U ^ «9l Q ffi J: M I S SSBSR^OTSiSSS 

coo 3 7] c<ofS2 ammtctsi>x. »JfitC«. 

[0038] C<0|6K(D»3<D%^». ^^ftS&hiC 

n^2©rap*5j:c/ifr3©pgp4}efi!E^ixsi. ^1 

oraP«:'<-;^8S(*)Ul/flM*3BfiSl/. »2oraPK:x 

st^ifBiofflbaffismL/. J(i3®WP«:aue^f8i 

ISK^J^JSRU. <CK<-Xffl 

mi>m.w&<o±-^<osmv:m 4 oMPijeerr 4 4 4 

U««©±*©8B#W>» 2 ©«»»«:. -e-ti-etiM 5 © 
MPteJ:y»6©raP4JBfiW«Igt. ^ii^<*S«0: 
{C»3©tt»)g«rjefiS0. »3©tt«iK©Xi'^/'<»i' 

^u=£0fi£-r-aiifc«c. gr5©raPteio«»6©Bap© 

imt, tt^^<-/jX— 9h9'>y;^f©'^-^^K»Jtab 

tt)i/tss©Ji:7^©s^©»2©f6»RK:. -e^T-en&n lo 
-;^Bit9tfH/««©±:«©aj»«:. ^n-en-y-f K-?* 
wr*c i4!|#jai-rs«>©-c*s. 

[0039] C©^^©ir4©»^a. ^<4:S&h 

^?:^-r«.¥^fti?a©K3S:/?ffi«:tei,>-c. ^|£^f*sffi 
ii(o«'-^mt(DMa.9m(o±-^<msKom i ©i&tttt 

tcJB 1 ©MP*«JfiR"r«XS4. » 1 ©MPtCi-^W 50 
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K:±Saffi«gfiW-4X8l<!:. *aM*SfiLh«ctr2©ift 

i^)gfiS«iiE©±:)&©a>^(c^ 2 ©BiP^^fiE-r e 4 4 
few:, tmft-iif^-vhv'^i^i^^O^tVfiifSLfJtiib 
mtiaJUfM I SM$fi%'^T^Sfi^i^©±^©IS 

»©»2©»»bk:. *n^n»3©sptej:at»4© 
^ntm^nxmt . ^siftSRJbtcsr 3 ©KasK* 

JBfiSU «3©*a»K©X9 5^-'<i'i'%lf9C4CCj: 
9. »2©BaP©f»J®IiK1^-f F-J^-vH&JBJS-rSt 
ifcKl. S^3©|iP*JJ:C;^4©HP©^*l-€'*\©rtS 

tBK^n-entJ--^ F-^+'-^i'^j^fiS-rsisi. es-'^ 
5 h 9>J?xdi©'<-;^8Sl»)ltil/«ffiteJ:yw I 

s m^ssi^±Sim&o±-^<Dm><Dm 2 ©iBs® 

m j:crFaisffi««©±*'©at»«:*ti*n-y- 
•f F'>*-Ji'«jB«ooo. -en^tiSi^TL^jgfiW* 

[0040] C©f69i©ir5©|»^n. ¥aiii^«± 
>y;^iH*J:atMI SS8SS3t?-«:Wr5*aH*«a© 

«. h^>J^xi»©xaf d»«»iS©je(iS 

«S«l*j J:D«3 1/ f *«lrt©)efiS«l|&©±3r©»»©» 1 

©MPiJ^fiWaXgi. l^l©MP^C-<-;^B{'3ail/ 

fiKL/> ||3©HP«cnUi'*»0WbmS«rJBfiSEl/. M 

I ss$fijR^©±£i:ss^i^(c±sii^«)BfiK-r£x 

»CC»4©MP«Jg(a-r*<t<!:fcK:. ltSffi^'<-^*-5 h 

7>yxjr©3ue'fi)(*)ffii/««. a^M'/jx-^F 
7>y:^j»©^-:^m»)Uib®iis*}<tw!Mi sssa^asR 
T©TWSffiiH«©±»©8|J^©m2 ©«&»««:. -en 
■etiWSCBBP, »6©i8P*Jj:!>'»7®HP%fl?»ar 

©tt»IB©xt»?y<5'i'«tf9ci»cJ:0. »4©raP 
©rtJSMKIf-/ F'>*-;W*JI5fiSr*t4«>K:, »5© 

ic^Mtiv-{ F'>*-^w%mi5Rr*xgi. ass^w 
#-9F5>y;^4»©'<-;^»»)tai/«ffi. 

— 7F-7>i?;^i'©x5ai«5iiOlllL'aS« SiM^MsJ* 
-7F9i'y;^*©3Ui'i'9l*)WtSffi. teiCXMI 

fiHS. '<-;^BSl»JUl/«»jW»J:c;TBBKffi««©J::«»© 

s^?i«)Sfi»-«x«i4«w^«c 4«««4-rd^© 
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[0 04 1 1 ctih(om3(onm. m4(o^miij:um 
[0 04 2] ctih<om3(mm. m4<D^mis^ifW 

CD. t^-f F 0 * -JKDSffliJj: c;»ia?L©fiffi4a9 J: 
[00431 ±Jfi© J: ^tcflteSsn/cCOO^Mcr)^ 1 *y 

[00441 ±3*flDJ: ^tcflteJS$n:ftc®«W<o»3 » 
^4*jJ:Cfm5cD^W«:<fcti«. «m^U^-^h^> 

[0045] 

[^wconffiojBssit^T. comi(D-mm&m.-:> 
[0 0 4 6 ] sr. commo-^fsm^i^h'^mw 

^mc-oi^^xmrnrh, Hlttc:<0-|S6S?BJB«:J:S8E 

T. pnp «7nU, H2«CCD-«6Jg 

pn h^>2^x^4(5j:C^pnp h'7>^;^i?i:EI2«:7n 

/c^CD-c*^. */c. CO-||ite^jStcJ:2>npn 

[0 04 7 1 Hl«c^rJ:^Cc, c<D-*ttJg«tcJ:& 
npn h^>yx^ijJ:Ofpn p h ^>^;^^iCC4al>T 
ti. p^OS i S«>:c«!:0^(*S« 1 ±{C«;itf S i 
j!p6=Cc^nSxtr^^^S/+;UH2:«HdcfiS*iTl*^o C 
(Dn^xf^^t/i';l/jS2frC«. n p n h 5 <b 
pnp h^Vt>;<i?i€:SCi(C^«tr-2»iifc«:. Cti 
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[0 048] S/l, npn h^>i^;^^SfitC*Jlt^>^ 

n e ^ + V ■J' 2 <DTSitc ^ /c*s T:i8:if ^nr 
C*«>. */c. npn h^>^>Xi?aJCC*5W-2>nMJ^tr^ 
+S/ 1 ;I/JB 2 <D±3lJ(Ctt p SCD^-'XH 6 ifimf htlX 
c(o-^-::^jae«:^<D^OMrSiS$n/cp^ m(o 

10 6<D±S|JtC»n* Saoxs ^arS83W»fc:f6nri**. 
*/c. n pn h7>i>;^:5?gpu:*jt:t2)nS!xfcr$^ixi. 

=il/^^Jl2i«)ii^?^JB5(CjgttStiT:n* mozfyif 

[0 049]— pnp b'5>^^::^i»ai«:*5t:f€»4^^ 
1^±^(C(£. n' i3(D92b^;!^B 1 O^^nMx 

tfc. pnp h7>i^;^^SB«:fel:fSn§gxt:5f4^t^ + 
jUB 2 C0±8IJtc tt, p Scox 5 V 1 1 6nr 

Htcnu^^ai 2;&ii9:lt6nrc>-5. pnph 
^>t?:^iraBK4di:fenMxtrai+Vi';i/B2Cctt, 3 

[0 05 0] naxK'^ + S^i^;bB2±©:^® 

nri»^, C®»lCDffi{kfil 5«:«. npnh^>S^ 

30 J:;^«:KP16;WBliSSnrt^-2>iitK:. pnph-^ 
>*^;^»BS«cteC:fSx5 y3«ISl 1. ry]y^^m\20 
±:^tc^ii^nrapi 7. 1 8;!?J?^s8$ntl^$. a 

/c, C0»l<K>il^bJfil 5±CCl±. npn 

$ n/c^ - XBX D tB b ®S 2 0 J&SKt't e> tlT C ^ ^ 6 i t) 
fc. pnp h7>i>X*S5CC*5t:t'&PaPl 7*iii;rx 

is^xmui ^^m\:^x^v^ ^mi 2tcS!«3n/ca 

U^^8l«5ail/Sffi2 2*iKtt6nri*-&. ctie><o^ 
40 -XKOtill/ftSZO. xs-^d>SS(i}ttib«S2 K 4d 
J:af3U^:$'®lDfflt®jS2 2IJ. -e-ti-^'tiW^a^FM 

[0 05 1]*/c. Cti6CD^--:5^moaib«fi2 0. 
X5 --.^|X>PHiUmffi2 1, 4ocl:O'3U^^BX0tHUS 
«2 24a^J:^»4CLr±B6cmtfS i O, fiKc^o 
»2©»<fcH2 43^SCt^n'tl»S, 

[005 2] $/c. npn ^^>i^:^^«P^^:43l:f^^- 
^B^ 0 a l/Sffi©±*©SS^}©a 2 omtWk 2 4 tc»^ 
-Xa>4(d^h*-;l/2 5*JJ^fiJEStiXli*. ^LX. 
50 c<0'^-;^P>^i4i' h?hwu2 54jii;T» AiRcoT 
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[0 0 5 3] */c, npn h^Vi^J^irSUec^jW-S:/^ 

^ffitfcji 9 (o±:^(Dm^c:>m2(omitm2 a iiC\mn 2 

7;5>iB^SnTC^S, CCDra□2 7©rtSffi«^^/c§i5 
C<Dtt--< K'i?4--JU2 8(0rt{II^3iDX. A I Kc^>T® 

sffi2 9*<. :f^mms9icmmitixmiht\xi.^ 10 

[0 0 5 4] S/c. npn ^'5>t?;^^S^S^C*$W^>•^- 
XB 6±<DaJ»(30-^-;^8[«3 ffl bSffi2 0 *$J:c;»2 <?> 
KfbK2 4tciig§n3 0;5«J^fiK$nTli-2>, C©P§P3 

o(Drtjgffitc«mtf s i o, mtf^hu^i^^ ^ot- 

SJ-eS S i ia*> X 5 ^1 W 0 W LfBffi 3 2 3&Ji 5 
>; r > ^;V3 3 a cb A 1 tiim^mStifcmB 
[0 0 5 5] i/c. pnp h^>5^X^rgpccfet:f^X5 

v^Wi^mvm&2 i±(oim(om2om,im2AK\t 

X5 -^^ra>ir^h*-;U3 4*«J^fiESnr*J0. CO 
X5 h^f-WU34^MDr. AIJgOT® 

fiS35*J. x5y4ra(r)Ub«ffi2 iccStt^nrS 

[0 05 6] */c, pnp h7>S?;^diS|X«C*st:f^3U 
^ifm»3aiLSffi2 3±oaWcD»20HffclB2 4(Ctt 
r2U>?^r3>^^ hJ^-'Jl'363{ri?^^$nr*50. CO 
nlx^a'aV^^ h.1^--;l/3e*fiDT. AIJSOT® 
< 7 ^ Ji/ 3 7 a 3!^t:f nA:aJi«aBOn u ^ 

'msitfK 3U^^KowomS2 3ftcs«i3n-rsa: 

[0 05 7] */c. pnp h^>yxdia5&c*jt:f^:/'^ 40 

yj£fiws 1 4o±:^ro8iJ»os^2offi^tJK2 4cc6iran 
3 8*5B^S4iri*a. cora^3BOl^^®*^^/c 

B9:W6nrc^^. cot^-^ F»i?:^--J^3 9<Drt^H«-<-- 
;^3>^^^7 ^3^-;^i;^J:$. ^l-tr. CCD-^->^a>^ 
i^^3^-J^^a^;t:. Aii®oT^k:^'<'JT-p«5^-'i/4 0 
aAig6:t:^e)n/cm/B«jfiCD-<--:^mffi4 03W. 
1 4&cfeK3nrsw^nru-5. 

[0 0 5 8] «±<DJ:^^. *59(*affili:CCnpn h 
'7>i?;^^*jJ:cXpnp h7>s^x4r*«iBttsn-r»^:f 50 
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hiixi^h. 

[0059] 'A^s ±i40npn h^>yx^4cjj;i:f p 
np h'7>'J:^^tti>^^»mmi±«-rMM^ti^ 

[0 06 0] ig2tc7}^-rci:^k:. co-m&Bmi^^^ 

Sfil±«:nSxtr^+2/i';ua23^;afiSn-c*jO» 
n MX ^ 1^ ;l.JB 2 ^C^JR-T^fSfflJa 3 icJ^c;*^ 

[006 1] MI SS!$&%'HB(c4i}fr:f'&nSx 

t ^ =^ V I' 2 om^nmm 3 tcs^ n/ctsiscc 

[0062] nSxb-^+2^i';WjB2±(C«»ri 

cDK^bS 1 5 ifimi e>nr *j 0 . Tamffi2;tJ[® 4 1 ± 
os?»o» 1 owtim 1 5 «:ttpap4 2i)iB&itixi,> 

-5. SlOM^fcBl Sitctt. COl3P42*a! 
^J:^>«:l.r. {1;i«S{k^";=^> (S i, N, ) Ig;^^ 
64^Sr£^^^^>©ite«K4 3 3&iig:t:f6txTCi^. c 
ex. CCD»6»H4 3CDKJ9ttmtf 1 0-5 0nmt? 

co*&(aK4 3±«:«. ms^FMia^iK 

fi4 4*«Kl:f6ti'Cl»€>, 

[0 06 3] */c, cri^<omi<Dm^tmib. imm 

4 3*JJ:c;j:aJSffi4 4«:ffi5J:5tCl/r. S2 0K<t 
K2 4^Sl:f6n-Ci.»*. */c. ±amffi4 4©±*CD 

aJ5}om2CDK{l::K2 4k:«r2>^i^ ^3^-;^4 53&Ji8: 
frtenrteO. C<D3>^^hJ^-;l/4 5^:MDT. A 

1 BioTH«c/^y T-^ i'^i/4 8 ^ifiWLVfhtiitmmmm 
o±ssR0Hii^«a4 6*j. ±aisffi4 4«:ma3nt: 

[0 06 4] tit. T«««i£tWi4 l<D±:^OS»fl^© 

^2oK{k^6c«. ±i»mffi4 4 trara^rfcc^ytffiacc 

P8P4 7*i?^^Sn'C*$0, COBaP4 7(DrtSffi«:d 

^:rdas»K:m«s 1 o, m&^fb^^it^ K'>*-;1'4 

T®0/^';7^^Jl'4 9a'&/M/rT6P^SffitfeJ§4 1 

«,m&i^rixmifbtix\.^i>, 

[0 08 5]£(J;Oj;^>iCUr. M I SM?iffi»^/>^«l 

[0066]y:«:. ±i*OJ:^W:«^Sti/cnpn h-^ 
POP h^>J^;^^*J«tc;MI SSSfisR^ 
JtriS4g$n/c. CO-^?gffltCj:^ii£^«:SSCDiiJg 

^mtRm^'<tiy&XL. se>tcrx^ji/;&tf^ci5c 

0:0. npn h^>5^;;^^«pK:*}(.^»rr2U^^aij)ii^ 
mb^J&^^tthlfC^ pn p hv>i>X$aJCC4j(,i 

t:aji)ii^;f®i o*jBfiW*-5. 
[ooe7]^cc. xe^+5^t;nasfficccfc9. ^ 
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(OTW«c«ra:i!jtsn*. 

[0 06 8);>CtC. «f(;itKLOCOSffi«Cj:Dn^xtr 

5» + t 2 oym K.%^mm^ 3 ^ /ca . 

n P n h 9 if8P0^9 i^Htttl 9 p 

n p h -5 > i^X if 25© i^iSH 1 4 ©JBfiSfflJgfc J: 

ii^M I sssfijgf §6©T85as«mja4 1 <mmm 

mtfP«t4'OnS:WC«)«a»tMK:-f:r>ttAr ifl 
nS* f5» + ♦ 2 «ti©Bfl»K:ffl:IS[3-tt« C i 

B4 1 ^J^RWS. 

[0 06 9] ;XIC. :^Biv5^/ivf Jfetf ^CiJCJ: 

^{3:b* )5:^©pS*:f««!%'Y:i->aA-r.SCi«:<fc 20 
»). jR^fil««3©T:^©8|J»Kp' s®«^f^Dia: 
RJB4%}BRSr*. 

[0 07 0];XK:. mUtCW nmm*) . nSxti^ 
t^UB 2te J:i:f«^l5tfi«3±©^ffi(c» l ©K 
ftB 1 5 <:Ji?/iJ5C-/ta. y V V IStcJ: 0 . » 1 

mhfsi <mim 1 5 ©^jebp^* * » > i^r * c 

i«Cj:-5r. Ma4 2«:J&fi8T*. 30 
CooTiiacK. m«CVDa6{cJ:»3Ml saSS 
«TS|5«:*jt:f2,KP4 2«:a^J:9{CL/r. »l©K<b 
lil 5±»:m»S i . N, ffl«>6«^tt«lS4 3«)g 
RltLAi^. mtf R I E^KJ: Q C©fettei4 3 imi£ 

[ 0 0 7 2 ] ;X<C. ^ffitC. npn h'7>i^;^d»aJ©i' 
97 b-t-;^Ji7©JBflt^«, pnp h7>J?;^Jr«© 
X5 l©fl5fi£«m feJ:U'3Ui'i'JBl 2©0 

jBfiSb)t«. c©^i'x^-'^■^^->«:■rx^'^C'Tm 4o 
tJR I E&{cj;9mi©»{kiai sroi^^^^i^irtf 
^. cn(cJ:-»-C. npn h9>i^;^d«Sil«:feW4J91 
©K^tKl Slcreni 8*ja5)fr*<b4t«:. pnph 

5>S?X4ia{tcteW-5Jfri©®(<blSl 5«CBIP1 7. 1 

[0073] ffiii.«cvD«K:j:»). ■en-en© 

IBP 16, 17. 1 8K:S»aitfJ:^K:ur. Sri©M 
^tMl 5±©^aD«:^«Sas iffiiJgfiWS. ■€•©«. 

F. * ) «:^©pS^tt«>*-^+>ttA-rS. CC-C. 50 



^Pi2 0 0 0-3 1 160 
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*^;U4f-*W*«2 0~10 0keVil/. K-Xfi 
%m«l X 1 0"~1 X 1 0"cm-'4-rS. 
( 0 0 7 4 ] iXtC, ^{SAS i H±«CBf5£}g«© U*J>:^ 

iJ-^^v^^i'il/XmttR 1 ESK:a:»)X9 9^>i' 
"J-*ci«:j:Ov npn h9>y;**»K:4iji,»-C'<-x 

HK"5aiLSS2 0%3BfiSb> p n p h7>i^XJ»gBK*j 

t»rx5 -^saioaiomffiz i*jj:o«=iui'a'aiouiL/ 

[0 07 5] i^tc. H4«C^-r<fc5«C. tf9i«CVDiK 
«cj:0. npn h7>yxifSP©'<-:^W0mi/?5fi2 

0. pn p h-7:'y;i^»aS©x5 2»i'l2i)tBL/SS2 

1. 3Ui'jiBiOtl)l/Sli2 2. i<sJ:mAlSMm^ 
-?^©±Bli«S4 4«a9.):9K:t'C. ^Stc. mti 

s i o. mip6tti>m2<Dmim2 4iBmti>, 

(0076] AiC. Sf2 ©K{blB2 4±«:. ^SSJ^K 

fft. c©^i?;^^/^•^'->«:■7;^^'^ur. m«Ri 
mz 4fcj:af'<-;^«(»)Wu«ffi2 0 *0;^cx > 

■rSCitCJcDPIPSO^Jg^STSiifetc. 
fiUi 9 ©±^©fi|5»©m2 ©K{bS2 4 icSP 5 0 
fiW«. cniW^K. pop h7>J?Xif»{C*jt^* 
T'^ i/mkM 1 4 ©±7^©8P»©m2 Offi{tK2 4 {CM 
P5 Ifrl^fiEL/. ;$e>(c. MI SM$a%'fSiiec«$(:f'& 
T«i:«ffiffil»B4 1±©SiS^. Jpr2©K{bR©±8|t« 

S4 4 * 6.raiiai&*jv»/cttaK:MP 5 2 sj^etr «. c 

C-C. R I EffitcJrO^iBas iK*»e>€cS'<-;^B(i5 
fflL«ffi2 0*X9^>yr*IS«:». SiO, Hii^ 
ttflS ilBi©Xv9^>i'SJRlt©tBa{cj:i3> I3P5 

0. 5 1. 5 2©T*©S iO. KAi6«cSSl©K<b 

jsi Bttxt.^'vd/sn-rccgisn*. 

(0077];XtC, H5{C^rJ:^K:. npnh7>i? 
X iraUtCisWiMP 3 0 iffiCt nMxK +i/ 1;!,® 

2*tC«*tfB* ft<irOpaPT5W«5*-f*>j3EA-r4C 
i«cj:ij. MP3 0©T:^F«:pS!©-<-XH8«JgJa-r 

1. CCr, C©'<-XJ8e©jefiEK*Jl^.6^:j->aA 
^feff©-W=&W-5i. -f*>aAx*;l.:P-43 0- 
50keV, F-Xa*5xi 0"~2X 1 0" cm-' 
if*. 

[0078] AK.. «il.«C V DjSK J: 0 , ^ffiJCfljl 

»3:sio. mifi^iii>immif&fs.-ri>ctici^x. 

npnh^Vi^xaiaiKjsl^f^iSQSO. 5 0, pnp 
JR^8i*W*P8P5 2©*n-en©l*98IKC|SlitJII««J{» 

[0 07 9] ;^(c. iKue^^r. m»9oo-^i ooo 

•C©iia-cm«l O-eO^HHr^CitCj:?), np 
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U:J:^X. npn h^>s;>;^^a5Cc46S:f^>nSxtrd»4^ 
V 2 <D±mC p ^fK<D y-^^h-C-^^a? AiJgfiS 
3tX-&iifeCC, pnp h^>i^;^^»a5©nSxtr^r+ 
Vi';ljg2c3[)±fflJ5Cp* Mcr)x5 '^a^Jil IteiO^p' 

[0 08 01 «©fi. l^BcD^Sx^r^^<9i?*tf9 10 
CiCCcfcO. npn h^>2^;^^a8K:*Jtt5ffln3 0O 

rtsfflcc'^-xmoiiibSffi2 oix5 

n^xbifc^. npn h7>i^::^^S5K:*jtt-5liP5 
0. pnp h^>2^;^4JSI5CC*jt:r^MP5 1. *J,feC/M 
I S^«fi3R^«J{c*jltSiaP5 2<D*ti*ncortJSffi 

[oo8i]:x«:. ae^cTn-ri^cc, macvDSS 

ccj:0±ffltc^^SS iK5 6*jBfiSb/cffi. C<0^^ 20 
SS iJiS ecD^EfCW^atS (As* ) :rj:i:(DnS 

(D-SJ^^tf-Si. -^3^>aAx*;^:P-*4 0-7 0 
keV. K-Xa^lxiO"-'lxiO"cm-'i'r 

[0082] ^j^^s i S5 8±«:m6«s i o 

, :&>€><C'5ffilx.«3 0 0'-5 0 0nm©JSi5fl[>+t'5;:/ 
rx-;l.(Fumace Anneal)^j:<i:0»^(aii^tf 0 CI tdCj: 

::7h<-;^®7, p n p h ^>t?;^3rffi6Cfct:fe>=J 

jni»as:^9oo-i ooo'c. immm o--eo 

(Rapid Thennal Anneal inq . :&jffittAaa) 

a* 1 0 0 0 - 1 2 0 0 -c. mmmii^^t uxn^i 

J:^K:LrfcJ:<. tit, cn607T-*:^r--Ji^ 40 

[0 0 8 3] ^Xcc, 07«:^-rJ:^«:. uvy^t^^x 
litcjiO n pn h-^^i^X^S^Wl^cJt^^^^as iISS 

iOrW;^«R 1 Ei£«:i:0^3grSS iSSB^&x^,^ 
>4'r*CttcJ:0. X5 yai9i0fflL«ffi3 2*J&fi!£ 
T^>, c<Di#. npn 50 
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l£»iB9. pnph7>y;^^BIICD7*^d^ffi:»iai4. 

M I sm^sski^<orn'&&mmA i oiyfo^m 

SS iK5 6fex-^^>^3n^*5. ±i£L/cJ:^{c. 
X5.^>i^JW?J:biO»BaK:j:0. -en6ttfi5B*St:rtt 

I0084j»:tc. UV^^^^XSCCiO. 0f5EaJ5^ 

I £i£^<fcOm2gr<b@2 44d<l;c;0ie{{l:@l 5^x 
CtlCCj:^, npn h^>S>;:^^igBtc*j 
i^rii. •^-^xBX?}Wl/^2OcD±:^<^fflJ^^2 0[> 
H{tBl2 44C-<-X3>5^ h*--;U2 57&s}B^sn. 

fi2 I*JJ:CX3U^^atOaL®B2 2(D±:^cr)aJ^(D 

» 2 ©K<bia2 4 K-e n-enx ^ ^ ^ ^ > ^ ^ h jf.- 

3 4*^<tC/^U^^^^^>^^d/^2^-J^3 SifiJfiaL^ti. 
MI ssg®^^{c*}Cir«. ±fip^4 4±«:=i> 
^d; h^^-J^4 5*JjefiS^t^5. 

[0 08 5] cnj5»<03>iri; ^l^-J^©JBJ5St|il^ 
t^-f K'^:f-;l/5 3. 54. 55*5J:c;mP50. 

5 1,5 2<Dmsi<Dm^(om2(ommzA. u^i^^ 
tib(or:^<mfKom i omtm 1 5 A^-en^nx 5^ ^ 

c(Dx^.^>ytc<fc-7r. IBP5 0. 5 

1.52 (0<:tl^tl(D}Hmm^B&^ tifcV- -(¥0*- 
;U5 3. 5 4. S5(omKiS,9kbx. 
ffi5C1f>f F't^^t-^l'S 3. 5 4, 5 5CDaiJ»<!:^l(0ffi 
<tJSl 50SP»43Jp€>^C'S1^-{ K'i?=r-Jb2 8. 3 9. 

[0 086];>CtC, m«X.'>':^^»;>^a«:j:«9. 
yr^^i^43^0^AtfA l;CP6^c^^S*Rli>ai5fiK 

i^X^imcfeli-CB, Ta«:-'<»JT->'3';l'2ea3{rii4t:t 
6n;fc-^-x«ffi2 6 . TB«:-'fi;r>ir;u3 3a*«ia: 
w e>ti/cx 5 ^mffi3 3 * J:oTB^c-'^* y Ji/ 2 

9a*Ja:t^en/c=aU^^«ffi2 9*«3BfiX?n-5, * 
fe, pnp h'7>i^xa'ai«:4al*X«. TBCC-'tyr^ 
^;l/3 5a;?ria:t:t6n/cX5 7^mfi53 5, TBtc^^-; 

3 7 a 3&iSl:f 6n/ca U^i'«ffi37feJ:crF 
B«C-^<«; r-rf 3ri^4 0 aiWSftW e>nA:^-;<«ffi4 0 3&J 

jB^^nSo af/c Ml sM^fi3Ri^gtJ*ji^"c«. rm 

y r > ^ Jl/ 4 6 a *iat:f 6 n/c±SBffi 0 a L/Sffi 4 

6 *J J:UfTBftC/< >; T -»< 51 9 a tfimi h niffcTWffi 
»}UL.«fi4 9*JJ^^$n^. 

[0 08 7) -e(Z>«. S£*^a3IO^CC<fcO. ^^y*/'^ 

[0 08 8]«±«WbfcJ:^«:. c<^SISBi5fi8{cj: 
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-<-;^Sffi4 0*JaJ«)3i*ti-C}gJ5K3h5BBP3 8<Drt 

n^MP 4 7 cDrtJSfficct^^ K <• - 8 iBism 
8. 3 9. 4 8*$j:cf^n6©affi«:fijBsns-''<';7 

^^?iU2 9a. 40 a. 4 9 aCD^^^U^r t^^rifiiiSi* 
Oa. 4 9a0K«*[»±T^Cih*5-C#^. ^©/c 
^^t^i-^USZ 1 CDffi^tie 1 5 iOgM^tCfiA 

[0 08 9] fei±. Ccrj^WO-^JBfflCCOV^r 
[0090] ±acr)-J65©gfiB;c*5li'CW/c 
[0 09 1 ] 

[0 09 2] */c. c<o^^M(om3<om^. WAomm 
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SSO±:;l^coSP5>^}^^Sn/cHP^(Dn@9K:, -^ti 

0, lgM-'<'/>J<-'7 h 
[ia®(DtS#^j:SiW] 

(HI] Ccr>^§gc[)-|QSJ&SS«:J:'5npn h7>i^x 
20 102] COSqgco-SS»Jefi8tcJ:^MI SMSSSR^ 

[04] com^o-mmm«:^^^t^^s<om& 
[ la 5 ] c o«?g<^>-iaamcc J: s^flJiSosiSt 

30 [H7] C(^?BO-IU5teJ^fiSk:J:-5^«f^B©SJS 

[08] fi£*<Dnpn^<^x|<-^ h^>t?X^ri^Bf 
M0*t?^^. 

0r*^. 
[f^^SflM] 

1 . . '^»miR. 2 • • ■ naxtr^?+i/+;p;B. 
16. 1 7. 1 8. 2 7. 38. 42, 47. 5 0. 5 

1. 52 • • - MP. 28. 31. 39. 4 8. 53. 
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